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KapTorpadurpoBaHune ANA MHXEHEPHbIX
M3bICKaHWIN 1 KafacTpoBbIx paboT. CTponTenbCcTBO

MenesHble [OpOrv U aBToMarncTpanm

ObBbeKTbl TOMIMBHO-3HEPTeTUHECKOr0 KOMMJIEKCa
[opHOL0bObIBatOLLLAS OTpac/b

A3ponopToBble KOMMIEKCHI

VIcKycCTBEHHbIE 1 MPOMBILLIEHHbIE COOPYXEHMS
[opofckoe X03AUCTBO M 00 bEKTbI MHPPACTPYKTY P
[IpypoAHble pecypchbl U CeNbCKOe X03ANCTBO
MOHWUTOPUHT 1 NpefoTBPaLLeHne Ype3BblHalHbIX CUTYaLLMUA
JKONOrMA N OKpYyxXatoLlaa cpena

VIHTepHeT-TexHoNOrMN, MynsTuMeama, 3d-sBm3yanm3aumns
ApxuTekTypa 1 naHawapTHeIN AM3alnH

ApXe0norus 1 UCTOPUKO-KYNbTypHble paboTbl

reonpoeKTVI3bICKaHMﬂ
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J'Ia3epHoe CKaHunpoBaHue

"' OBNNACTb NPUMEHEHNA METOI0B
JIASEPHOI'O CKAHUPOBAHUA

2

OBJIACTb

NMPUMEHEHUA

XK/B MATUCTPANN,

NHOPACTPYKTYPHbIE

OBBEKTHI

ABTOMATUCTPAIIN,
TPAHCIMNOPTHASA
NHOPACTPYKTYPA

OBBEKTHI
TOMNJIMBHOI O
KOMIJIEKCA

OBBEKTHI
3HEPIETUYECKOI O
KOMIJIEKCA

FGOHPOEKTVIBI:ICKBHVIH

BO3AYLLUHOE
Jic

H>xeHepHo-reofe3nyeckme nsbl-
CKaHWA B LLeNgX NpoeKTUPOBaHMS
HOBbIX 1 PEKOHCTPYKL MK CyLlie-
CTBYIOLLMX MarucTpane n obbek-
TOB UHPPACTPYKTYPHI.

Co3paHune KapTorpapuyeckoin oc-
HOBbI 4115 NPOBELAEHNS KafacTpo-
BbiX paborT.

NH>xeHepHO-reofe3nyeckune nsbl-
CKaHWUA B LLeNSIX MPOEKTUPOBAHUA
HOBbIX ¥ PEKOHCTPYKLMK CylLlle-

CTBYIOLLMX aBTOMODMbHBIX J,OPOT.

Co3paHuve kapTorpaduryeckon oc-
HOBbI 419 NPOBEAEHNS KafacTpo-
BbIX paborT.

H>KeHepHo-reofe3nyeckume nabl-
CKaHWUA B LLeNSIX MPOEKTUPOBaAHUA
HOBbIX Y PEKOHCTPYKL MK CyLLie-

CTBYIOLIMX MarncTpanbHbix Tpy6o-
NpoBOAOB 1 06 bEKTOB TOMNIMBHOM

MHOPACTPYKTYPHI.

MOHUTOPUHT COCTOAHMA KOPUAO-
poB TpybonpoBoAoB.

Co3pnaHve kapTorpaduyeckon oc-
HOBbI 415 NPOBELAEHNS KafacTpo-
BbIXx paborT.

H>XeHepHO-reofe3nyeckmne nsbl-
CKaHWs B LLeNax NpoeKTUpOoBaHus
HOBbIX ¥ PEKOHCTPYKLMM Cylile-
CTBYIOLWMX IMHWI aNeKTponepe-
nay. ObcnepoBaHue cyllecTBYO-
wmx J130M ¢ uenbio:

® OLEHKM TeXHUYECKOro COCTORA-
H¥s onop;

® MOHWTOPWHT poCTa pacTuTesb-
HOCTU;

® NpOrHo3 GUHAHCOBbLIX PACX0L0B
Ha pacuncTky npocek BJI.

Onpepenexune TeppuTopuii nog

3aTonseHne Npy NpoeKTUPOBaHUK

06beKTOB M’MAPO3IHEPTETUKN.

CospaHue KapTorpadpuyeckonn oc-

HOBbI 419 NPOBEAEHNSA KafacTpo-

BbIX paborT.

MOBWJIbHOE
Jic

NHxeHepHo-reoe3nye-
CKME N3blCKaHWs B LieNsax
NPOEKTUPOBAHUSA U PEKOH-
CTPYKLMUM CYLLECTBYIOLLMX
X/[, MarvucTpanel n obbek-
TOB MHOPACTPYKTYPhI, B TOM
yucne TOHHenen u NNHNM
MeTpomofinTeHa.

TexHMYeckas MHBEHTapu3a-
LUMsA 00beKTOoB.

OueHKa COCTOAHNA KOH-
TakTHOM ceTw (onop v npo-
BOLOB).

NH>xeHepHo-reofesunye-
CKMe N3bICKaHWA B LeNnax
NPOeKTUPOBAHUA U PEKOH-
CTPYKL MM CYLLLECTBYIOLINX
aBToMarucTpanemn n obbek-
TOB MHGPACTPYKTYPbI, B TOM
yucne TOHHenen.

OueHKka cocToAHMA f0-
POXHOIO MOKPLITHA. TexHM-
Yyeckas MHBeHTapu3aums
06BbEKTOB LOPOXKHOW UH-

bpacTpykTyphbI.

MHxeHepHo-reofesnyeckme
M3bICKAHUS B LLENAX MpoeK-
TUPOBaHMWS, PEKOHCTPYKLIMK
Y MOHWTOPMHIa CYLLEeCTBY-
IOLLMX MArvcTpanbHbIX
TpybonpoBoLoB 1 006BbEKTOB

MHPPaCTPYKTYpHbI.

NHxeHepHo-reofesunye-
CKVEe MU3blCKaHug B Lendx
NPOEKTUPOBAHUA U PEKOH-
CTPYKL MU CYLLLECTBYIOLINX
J13M1, nopcTaHumi 1 06b-
eKTOB MHbPACTPYKTYypbl.
Bbicokasa cTeneHb besonac-
HOCTM NpoBefeHus paboT.

HA3EMHOE
Jic

LeTanbHaa cbemka
WHXXEeHEPHbIX COOpY-
XeHun (MocTbl, Hag-
3eMHble Mepexombl,
NyTenpoBOAbI, TPAHC-
MOPTHbIE Pa3BA3KM

v ap.). Cosparve
TpexmepHbix Mogene
M YepTexen.

LeTanbHaa cbemka
CIIOXHbIX MloUaaHbIX
00BbEKTOB TOMAMBHOW
MHOPACTPYKTYPHbI,

B TOM YuMCle BHY-
TPEHHUX MOMELLEHWNN.
Co3paHune Tpexmep-
HbIX MOLENen n yep-
Texen.

PaspaboTtka 1 06-
HOBJIEHWE TeXHNYe-
CKOW BOKYMeHTalLunu.
3D-ckaHvpoBaHune

Y MOfleNnpoBaHme
CJIOXHbIX M0 LHbIX
0bbekTOB MHDPpa-
cTpykTypbl. Co3paHue
yepTexeWn 1 getanb-
HblX nnaHoB. Habnio-
fneHuve 3a nedopMma-
UMAMN 0O BEKTOB.



OBJIACTb

NMPUMEHEHWUA

LOBbIBAIOLLAS

OTPACJIb, NMOJIE3HbIE

MCKOMAEMBIE

YNMPABJIEHUE
NMPUPOAHBIMU
PECYPCAMU

YMPABJIEHUE
rOPOACKUM
X034ANCTBOM

MHTEPHET-
W IT-TEXHOJIOTUN

NPEAOTBPALLEHUE
YPE3BbIYAUHbIX
CUTYALUN

U BbICTPOE
PEATMPOBAHUE

BOMPOCbI
3EMJIEYCTPOUCTBA

APXEOJIOINA,
NCTOPUKO-

KYJIbTYPHbBIE PABOTbI

BO3YLLUHOE MOBWJIbHOE
Jic Jic

OnpegesieHne MOLLHOCTU BCKPbIBa-
eMbix Mopog (mpu paspaboTke Kapb-
epoB). MiHXeHepHo-reofeanyeckme
M3bICKaHWA B LieNsX MPOeKTMpoBa-
HVSA 06bEKTOB MHDPACTPYKTYPbI.
Co3paHue kapTorpaduyeckon oc-
HOBbI AJ151 SKOHOMMUYeCKoro 0bocHo-
BaHWS MHBECTULMIA U KAJACTPOBOro
yyeTa. Onpepenexve o6beMOB OT-
paboTaHHbIX FOPHbIX MOPOS,.

MOHWUTOPUHI NPOCaAKW FPYHTOB.

MapkLeifepus OTKPbIThIX
FOPHbIX BbIpaboTok B chy-

meTonoB BJIC akoHoMMYe-
CKM HelleniecoobpasHo.

Co3paHue kapTorpadunyeckoi ocHo-
Bbl 1 OPTOHOTOMNNAHOB C LENbIo MO-
HWUTOPMHIa COCTOSIHWSA, y4eTa 1 OLEeH-
KW COCTOSIHNS JIECHBIX PECYPCOB.
Takcauua neca. Onpenenexue
obbema bromacchl, paHxunpoBa-
HVe Mo TUMY APeBeCcHOro NoKpoBa
 BbICOTE.

MOHWTOPUHT 30H 3aTONNEHNs Tep-
PUTOPUM, Pa3BUTKSA OMO3HEBLIX
npoLeccoB.

MOHUTOPUHT pasBUTUA FAALMONO-
rMYecKunx NpoLeccos

MOHUTOPUHT yTevek Tenna.
MOHUTOPUHT 3arpsisHeHn.

IHBEHTapM3aLuns 06 beKTOB KOM-
MYHaJsIbHOro X034/CTBa.
Co3paHue kapTorpapuyeckonn oc-
HOBbI N1 NMPOBeAEeHNa KafacTpo-
BbIX paborT.

TexHuYyeckas MHBEHTapw-
3auUuMa 06 bEKTOB YIUYHOW
FOPOLCKOW CeTH.
NHxeHepHo-reofe3unye-
CKME U3bICKaHWS B Liensax
pa3BUTKS FOPOLCKOMN

MHOPACTPYKTYPHbI.

Co3paHue kapTorpapuyecknx NpoayKToB A9 UHTEPaKTUBHbIX
web-npunoxennit (google-map, yandex-kapt). Coznanue MC-
cucTem,

3D-Br3yanv3auns ropofckux TeppUTOpUil.

MoHUTOPUHI pacnpocTpaHeHus
JIECHbIX MOXXapoB ¥ apeasios pac-
NpoCTpaHeHWs TeMnepaTypHbIX
30H B TOPOAHMKAX.

OnpepeneHvie pa3BUTUSA NMOBEPX-
HOCTHbIX KApCTOBbIX U 3PO3UOHHbIX
npoLeccos.

MOHUTOPUHT Pa3BUTHSA TEXHO-
reHHbIX MPOCaA0YHbIX MpoLLeccoB
(npoBanbl rpyHTal.

MOHUTOPUHT YPOBHSA MOBEPXHOCT-
HbIX BOJ, MPOrHO3 HAaBOLHEHW.
MOHUTOPUHT Pa3BUTHS CHEXHbIX
NaBWH N0 06BbEMY CHEXXHOM Macchl.

Co3paHune kapTorpadbuyeckon oc-
HOBbI 419 NMPOBeAeHNs KafacTpo-
BbIX paboT.

ObHapyxeHune 1 kapTorpadupo-
BaHMe CKPbITbIX apXeoornyeckmx
o0bbekTOoB.

HYadx, Korga ncnoJib3oBaHue

HA3EMHOE

MapkLlengepus oT-
KPbITbIX 1 3aKPbIThIX
FOpHbIX BbIPaboTOK.

MoHWTOPUHT ycTON-
4yMBOCTM BopTOB
KapbepoBs, CBOLOB

Y MOA3EMHbIX FOPHbIX
BblpaboToK.

[eTanbHas cbemka
CNOXHbIX 06BEKTOB
LN Lenen ctpou-
TeNbCTBa U PEKOH-
CTPYKL MK, cO3aHme
no pe3ynbTaTaM CbeM-
KW MHTEPaKTUBHbIX
MOZeNen 1 YepTexen.

3D-mofenvpoBaHuve
apXUTEKTYPHbIX 0ObeK-
TOB W FOPOACKMX 00b-
eKTOB 1119 CO3[aHus
BUPTYaibHbIX TYPOB.

3D-Bu3yanusauus
Y MOLEeNvpoBaHue
NaMATHUKOB apXuTeK-
Typbl L15 nochnenyto-
el pecTaBpauunm
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TexHonorus J1a3epHOro CKaHMpoBaHu4A

TEXHOJIOI U
JIASEPHOI'O
CKAHNPOBAHUA

JIASEPHOE CKAHUPOBAHUE

3T0 OMH 13 CAMbIX COBPEMEHHbIX BMA0B CHEMKW, MO3BOAFOLLMM NONYYNTb
NHOOPMAUMIO O MECTHOCTW. B MOCNEOHEE OECATUNIETUE JAHHBIE JTASEPHOIO
CKAHNPOBAHWA BCE YALLE HAYMHAKT MPUMEHATD, KAK MNP MPOEKTUPOBAHWN, TAK

N TP MOHUTOPUHTE PA3JTUYHBIX OB BEKTOB MHOPACTPYKTYPbI U MPUPOAHBLIX MPOLIECCOB.
OAHHBIA METOA HAXOOWT MPUMEHEHWE B CTPOUTE/ILCTBE, ABTOJOPOXXHOW OTPAC/IN,
APXUNTEKTYPE, HEOTEFA30BOWM OTPAC/IN, 3JIEKTPOIHEPTETUKE 1 OPYI X OBJIACTSAX.

NPUHLUMN
JIABEPHOI0 CKAHMPOBAHUA
3AKJIOYAETCA B CJIEAYIOLLLEM:

JlazepHbln fansHoMep, yCTaHOBAEHHbIN

Ha HoCWTene, onpefensaeT paccTosHue

[0 00bEKTOB MyTeM M3MepeHUsa BpeMeHY
MPOXOXAEHMSA MMMYAbCa Na3epHOro
n3nyderus. Mpnbop ncnyckaeT naszepHole
MMMYNbChl C BLICOKOW Y4acToToM (0T AecaTkos
ThICAY 4,0 MUJIIMOHOB B cekyHAay). Ha nyTw

K 06BEKTY UMMYNbChl 1a3epHOro U3NyYeHus
0TPaXKaloTCA MNONUIOHAbHBIM 3€PKaIoM,
KOTOpOEe paBHOMEPHO MX pacrnpepenserT.
CobpaB nHbopMaLmio 0 TOYHOM
NO3ULMOHMPOBAHWY CUCTEMBI

W HanpasJfieHWW, B KOTOPOM MPOBOAMNIOCH
CKaHUpOBaHMe, a TakXXe 0 PacCTOAHUM

[0 00beKTa, BbIYNCAATCSA TOUHbIE
reorpaduyeckume KoopamHaThel N0H0ON ToUKN
N1a3epHOro OTPaXeHus.

FGOI'IPOEKTVIBbICKaHVIﬂ

Mcnonb3ysa obuwnii usnyeckuii npuHLMM
paboThl, pa3nnyHble CUCTEMbI 1a3EPHOTO
CKaHVpOBaHMS CYLLECTBEHHO OTAMNYaIOTCS Lpyr
OT Apyra no Ha3Ha4yeHio Y KOHCTPYKTUBHO.
KpoMe Toro, B COCTaB COBPEMEHHO
CKaHVpyloLLen cucTeMbl Hapsgy C caMuM
Na3epHbIM CKaHEPOM TaKXXe MOTyT BXOAWTb
LUMbpOBbIE KaMepbl, TENIOBK30P U Apyrue
CEHCOopbl, MO3BONSIOLLVE NPOBOAUTE
KoMMNekcHoe obcnefoBaHve A5 BbINOIHEHNS
y3Kocneunanmn3vpoBaHHbIX 3a4au.

CrncTeMbl N1a3epHOro CKaHMPOBaHUA MOTYT
3aKpennaTbCs HENOABVKHO (HazeMHbIN
cKkaHep), 6a3npoBaTbCs Ha TPAHCTOPTHOM
cpencTe (MOBUMBLHBIN CKaHep) nw
yCTaHaBNMBATbCH Ha Pa3/iMyHble leTaTesbHble
annapaThbl (Bo34yWwHbIN ckaHep).



Mno HABHAYEHUIO U METOOUKE
PEAJTM3ALUN MOCTABJIEHHbIX 3AAY
BbIAEJIAKOT TPU BUOA JTIASEPHOIO
CKAHUPOBAHUA:

1
HA3EMHOE (150 N
BO3AYLWUHOE @ng ===
MOBUJIbHOE (vnq e

BblEOP METOA JIABEPHOIO CKAHWPOBAHUA
3ABUCUT OT NMOCTABJIEHHOU 3AJA4YN
N KOHOUTYPALUN OB BEKTA:

® MpU CKaHVPOBaHUN HeDONbLUNX 00BEKTOB,
C MaKCKMasbHO BO3MOXHOM TOUHOCTbIO (e AMHMLbI
MUNIIMMETPOB) NPUMEHSAETCH Ha3eMHoe lasepHoe
CKaHUpOBaHMe;

® 1151 CKaHMPOBaHMS HONbLWMX NAOLLALHBIX
obbekToB o7 1000 N3, a Tak>ke 419 NPOTAXKEHHbIX
KOPUAOPHbBIX 00bEKTOB LieflecoobpasHo
MCNoNb30BaHWe BO3AYLWHOMO 1a3epHOro
CKaHWpOoBaHUs;

® [17151 3HAUMUTENbHbBIX MO MPOTSXKEHHOCTU JIMHENHBIX
0OBbEKTOB, TAaKMX Kak y4aCTKW aBTo- W X/, [opor
06bI4HO MCNONBL3YIOT MObUIBHOE Na3epHoe
CKaHupoBaHue.

Ncxons M3 nnowanmn cbeMku, ocobeHHocTel

TeppuTOpUiA, TpebyeMoi TOYHOCTH AaHHbIX, MOXKHO

nonobpaTb TOT UM UHOW MEeTOL CKAaHUPOBAHUSA

NN NX KOMOUHaLUMIo oNa Hanbonee

3QbeKTUBHOrO pelleHnsa NocTaBNeHHbIX 3a4ay.

FGOHPOEKTVIBbICKaHMSI
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OcobeHHOCTN METOA0B CKAHMPOBAHUS

MeTopbl

NMPEMMYLLIECTBA JIASEPHOI' O CKAHUPOBAHUA

PA3SPABOTKA N BHE[JPEHVE HOBBIX TEXHOJ10-
A MPOM3BOACTBA FEOAE3NYECKMX PABOT
BCElIOA BEJIMCb C LIEJTBHO COKPALLIEHWA
CPOKOB M TPYO3ATPAT HA TIOJIEBBIE PABOTDI.
MOXXHO C YBEPEHHOCTbBIO CKA3ATbL, 4TO J1KO-
BOE HAMPABJIEHME JTASEPHOIO CKAHMPOBA-
HAA MOJIHOCTBIO OTBEYAET 3TOMY MPUHLATTY.
NoNYAAPHOCTb MEPEAOBOW TEXHOI0T MM
JTAZEPHOIO CKAHMPOBAHMA OBYCJIOBJIEHA
LEJTBIM PALOM NMPEUMYLLIECTB M0 CPABHE-
HNK C KITACCMYECKMW METOOAMU CbEMKW:

1. HEMPEB3OMOEHHAS CKOPOCTb CbEMKMW.
B 3aBUCMMOCTM OT TMNa cKaHepa U Kpyra pe-
WaeMbIX 3a[la4 CKOPOCTb BbIMOJIHEHWS CHEMKH
obbekTa bbicTpee B pa3bl, @ B HEKOTOPbIX CI1y-
4yasx, HanpuMep Npu BO3AYLIHOM Nla3epHOM
CKaHMPOBaHUN TPYAHOAOCTYMHbIX PaioHOB,
B LeCATKM M COTHM pas.

2. OETANIbHOCTb
N UHOOPMATUBHOCTb JAHHbIX.
[laHHble, nony4YeHHble NOCpPeACTBOM f1a3ep-
HOro CKaHWPOBaHM, MO3BONAIOT MOSIHOCTbLIO
0T06pa3unTh reoMeTpuyeckne napameTpbl 06b-
eKTa W feTaNbHO 0NMcaThb He ToNbKo Gpopmy,
HO 1 xapakTep obcnefyeMoi MOBEPXHOCTH,
4TO HEBO3MOXHO MOSYYUTb NPW CbeEMKE CTaH-
0apTHbIMW MeTo4aMu.

3. CTOMMOCTb PABOT.
YunTeIBas BICOKYO MPOM3BOANTENBHOCTD
M TOYHOCTb CKaHWPYIOLMX CUCTEM, CTOMMOCTD
paboT, BbINOSHAEMbIX C UCMOIb30BaHNEM Me-
TOLOB CKaHMPOBAHWA, HUXKE, HEM NPU CbemKke
TPaAULUMOHHBIMU METOAaMU.

4. BE30MACHOCTD.
3a cyeT npuMeHeHnsa 6e30TpaXkaTebHOro
MeTo[la M3MepeHuii NasepHoe CKaHpoBaHue
He TpebyeT NPUCYTCTBUSA YeNoBeEKa Hemnmocpes-
CTBEHHO Ha 0bbekTe cbeMku. 370 No3BonseT
NoJsly4aTb TOUYHbIE AAHHbIE AaXKe B ONacHbIX
MW B CaMbIX TPYAHOLOCTYMHbLIX palioHax.

5. 3KOHOMUA TPYOO3ATPAT.
Bonbwolt 0bbem nonesbix paboT No ckaHmpo-
BaHUIO MOXET ObITb BbINOSHEH faxe bpuranon
M3 Tpex YenoBeK B KOPOTKME CPOKMU.

6. ABTOMATU3ALNMA NPOLLECCA OBPABOTKMW.
MNMonHocTbio LMdpoBOM GopMaT AaHHbIX MO3BO-
N9eT MakCc1MManbHO aBToMaTU3NpOBaTh NpoLiecc
1x 00paboTKM 1 NPaKTUYECKM UCKIIOYNTL BAN-
AHME CYObeKTUBHbBIX GaKTOpPOB Ha pe3ynbTaT.

FGOI'IPOEKTVIBbICKaHVIﬂ

BO3YLUHOE
JTABEPHOE CKAHUPOBAHWE

B coyeTtaHun c undposoi aspopoTochem-
Kon, beccnopHo, caMbll 3GHEKTUBHbBIN MeTo[,
CbeMKM BONbLWMX MO NAOWALM U NPOTAXKEH-
HOCTW 00beKTOB.

Mpu Bonblmx obbemax cTouMocTb paboT
BJIC B pa3bl 1 gaxke LecaTKM pa3 HUXKe, YeM
TpaavuMoHHasa cbeMka. K npumepy, Mcnosb-
3o0BaHue BJIC no3BondeT 3a 4yac OTCHATH A0
140 KM? NpY NAOTHOCTM A0 6 ToYeK Ha M?,

4TO AaeT 3HAYUTENbHYIO SKOHOMMIO BpEMEH!
v CpefCcTB ANS 3aKa3uumka.

BoapaylwHoe nasepHoe ckaHMpoBaHve paumno-
HaNbHO BbIMOJIHATL MPW U3bICKAHWUAX Y MOHU-
TOPUHTE NPOTAXKEHHBIX JIMHENHBIX 00 BEKTOB,
Takunx kak HedTe- 1 rasonposoabl, JI3M1, npu
cbeMKke BoMbLINX NoWaaHbix 06bekTos [oT
LECATKOB [0 ThICAY KBaAPATHbIX KUOMe-
TPOBJ, MPU CbeMKe 3a1eCeHHON MECTHOCTH,
nosy4ast UCTUHHBIA penbed NOBEPXHOCTY
3eMNIM gaxke nof KpoHamu fepesbes bes no-
TEepU TOYHOCTH.

Kpome aToro, BJIC no3gongeT BbINOAHNUTD
CbeMKY TakuX PermoHoB, Ha3eMHas cCbemka
KoTopbix NMnbo oyeHb obpeMeHnTeNbHA, NMbO
NpakTU4eCKU HEBO3MOXHA. ITO KacaeTcs, Ha-
npumep, TPYLHOAOCTYMNHbLIX paioHoB: obwwmp-
HbIX 3aCHEMXEHHbIX, IECHbIX 1 3aD0104YEeHHbIX
TEPPUTOPWUIA, TYHAP, NYCTbIHb, @ Tak>Ke 0TAa-
JIEHHbIX BbICOKOTOPHbIX PAliOHOB.



MOBWJIbHOE
JIABEPHOE CKAHMPOBAHUE

CnepyeT BbIMONHATL NPY reofe3nyeckmx
M3bICKaHUAX 1 MOHUTOPMHIE COCTOSIHUSA
aBTOMODOUIBHbIX U XKENe3HbIX LOPOT, OLeHKe
TEXHUYECKOr0 COCTOAHMS TOHHeNew,
TPEXMEPHOM MOAENIMPOBAHMY TOPOLACKOMN
MHOPACTPYKTYpbl U APYrux 00BbEKTOB BAO/b
TPaHCMOPTHbLIX NyTEN.
BbicTpble, ToYHble 1 be3onacHble 4Nd rnas
Na3epbl B COYETaHMM C BbICOKOCKOPOCTHbLIMMU
NpvBOAAMY ANS CKAHMPOBAHUS,
obnagatwouime WUPOKUMU NONFIMU 3pEHNUS,
N03BOAAIOT cobMpaTh boNnbline 0bbeMbl
reofe3nyeckux aHHbIX ¢ BbicoYaniien
LeTaNbHOCTbIO Ha NPOTSKEHHbIX 00beKTax
He3aBMCKMMO oT obnayHocTw B Ntoboe Bpema
LOHSA U HOYW.
Ecnun Ha cbeMky bonibLIoro y4acTka
3aCTPOEHHON TeppPUTOPMM TaxeoMeTpamu
MOTYT YWUTN Hefenn, MobUAbHbBIN ckaHep
CMPaBWTCA C TaKoW 3aa4eit 3a CHMTaHHbIe
yacskl. [Tpn 3TOM KayecTBO NOSYYEHHbIX
LaHHbIX He byfleT ycTynaTb TpPaANLMOHHbIM
MeTofaM cbeMku. [penMyllecTBamMu
MODUIbHBIX CUCTEM TaKXKe ABNSI0TCH:
1. BbIcTpoe 1 3KOHOMMYHOE pa3BepThiBaHME
060pyn0BaHMs, BO3IMOXHOCTb YCTaHOBKMY
Ha pa3fiIMYHbIX TPAHCNOPTHbLIX CPeCTBaXx.
2. Bebicokas NA0THOCTb AaHHbIX, faxe npu
BbICOKMX CKOPOCTHAX CEMKMU.
3. 3KOHOMWYHbIN NpoLecc 06paboTKM faHHbIX.
4. bBbicTpas 1 be3sonacHaa cbEMKa JOporu
M LOPOXKHOW MHPACTPYKTYpPHI.
5. [ocTuraemas oTHoCUTeNbHAsA TOYHOCTb —
0o 10 mm.

A

PanuanbHas passepTka
naseproronysa -

C pajuycoM
\/ cKaHuposaHus fo 800M

6 kaMep C yrrioM R
o63opa no 80° kaxpas

GNSS anTeHHa U uHepuuanbhas |
HaBMraLMoHHas cucTeMa *

GNSS anTenua

[puHLuMn paboTbl MObULHOI
ckanupytowed cuctemsl RIEGL VMX-450

6 kamep (yron ob3opa
no Bepukanu 65°) [

(
GNSS npuemHmk { o
6a3080it cTaHLMK '

HA3EMHOE
JTABEPHOE CKAHUPOBAHUE

[MpnMeHseTCA B TOKANbHbIX M3bICKAHMAX

Ha 00beKTax, a Tak>Ke 419 BbIMOIHEHNS

bonee feTanbHbIX U TOYHBIX M3MEPEHUI

He TOJIbKO CHapy»Wu, HO U BHYTpK

NOMeLEeHNN NS CbEMKN UMHXKEHEPHbIX

COOPY>XXeHW, rae HellenecoobpasHo

N HEBO3MOXHO MPUMEHATH HU BO3AYLWIHOE,

HU MOBUNBHOE Na3epHoe CKaHMpoBaHMe.

HJTC — eAnHCTBEHHbIM cnocob cbeMKku

ONS NONyYeHUs TPEXMEPHbIX Mofeneln

pPa3fIMYHbIX CIOXHbIX 00beKTOB

C MUAAMMeTpoBol To4HocThlo. HJIC

obnapaeT crnepyWNMN NperMyLLeCTBaMU:

1. Bbicovailuas NNOTHOCTb OTPaXkeHW 1 fe-
TaNbHOCTL NOSlyYaeMblx MaTepmnanos.

2. Bbicokas ckopoCTb aBTOMaTUYECKOrO
cbopa faHHbIX.

3. Camagq Bbicokas abcosnoTHas TOYHOCTb
JaHHbIx (10 2 MM).

4. Bo3MOXHOCTb MpoBefEeHUS CbeMKM BHYT-
PV MOMELLEHNI NNK Nof, 3eMeln.

Bce 3T MeToAbl MOXKHO MPUMEHATH

COBMECTHO, HanpuMep, Npu CbeMke

XKEeNe3HoW Loporu: Aad CbeMKM

MCNOMb30BaTb MOOUABHEIN NasepHbll

CKaHep, C MOMOLLbIO BO3AYLWHOMO N1a3epHOro

CKaHepa nony4nTb LMdpoByo MOLENb

penbeda, a Ha3eMHbIM N1a3ePHbLIM CKaHEpPOM

MPOBECTU CbEMKY CIOXKHbBIX TEXHUYECKMX

COOPYXXEeHWIA Ha CTaHUMAX.

2 r0J108bI ¢ yrom 063opa 360° passepHyTbl nog yrnom 60°

PapvanbHas pa3sepTka nasepHoro nyya
¢ pagmycom ckanuposanus 1o 800m

1
WnepuvanbHas
HABUTALMOHHAS CUCTEMA

* [laTunk uamepenus npobera
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OcobeHHOCTU MEeTOA0B CKaHMPOBaHUSA MeTopbl

TEXHUWYECKOE OCHALWEHUE

A3POCBbEMOYHASA CKAHUPYOLLAA

CUCTEMA RIEGL CP-780

JIA3EPHbI/ CKAHEP LMS-Q780 — CAMbI1 COBPEMEH-
HbI HA CEFOOHAWHMIA AEHL B POCCUI BO3OY LLIHbBIN
JIA3EPHbIV CKAHEP IAJTbHEIO CIEAOBAHMA OT
MWPOBOI O JIMOEPA B NMPOM3BOACTBE LIDAR-CUCTEM.

OCHOBHbIE OCOBEHHOCTHU
N NPEUMYLLEECTBA:

1. MOLLHbIA NNA3EPHbIW U3JTYYATE/b.
Bo3MoxHOCTL NpuemMa HeorpaHMyeHHoro
Yuca oTpaeHHbIX curHanos (B npegenax

0AHOrO MMMYNbCal. TexHnYeckne xapakTepucTUKK:

2. PEFYJINPOBAHUE MOLLIHOCTU JIA3EPHOI'O Pabounit ananason seicot:  50—4700 (AGL) M
U3NYYATENA B 3aBMCMMOCTI OT Lesiel MexaH13M CKaHMpOBaHUs:  BpallaloLlasncs npru3mMa
CKaHMpOBaHUS. |_|pe,£|,Ha3HaL48H Kak on4d YacTota umnynscos ckaHepa: 100400 kI,
KpynHomaclTabHoro kapTorpadunpoBaHus YactoTa usmepennit: o 266000 B cekyHay
bonblWKMX NaoWwanen, Tak u ong KOPWAOPHOro Ab6contotHas TouHocTb:  1/12500 0T BbICOTHI
CKaHVMPOBaHWA NPOTAXKEHHbBIXJIMHENHbIX ToyHocTb n3meperui: 20 MM
00beKTOoB. YacToTa ckaHuposanus:  10-200 nuHnMii B cekyHay

MakcumansHoe nose sperus:  60° [Mpu nioboii yacToTe ckaHnpoBaHs)
3. BbICOTATIOJIETA 40 4700 M Hapg [Nnana3on pabounx Temnepatyp: ot —10°C o +40°C
NoBEepPXHOCTbI. MoeanbHo noaxoauT Aas

J1a3epHOro CKaHnpoBaHuA 1 a3pO¢OTOC'beMKI/l
CJTOXHOIO 1 BbICOKOTOPHOTO peﬂbecba
MeCTHOCTU. HYacToTa He nagaeTt CyueCTBeHHO
npunyBenn4eHM BbICOThbI NosieTa.

4. HET HEOBXOAMMOCTU B OTMBAHUN
PEJIBE®A 1 MHOrOKpaTHOro CKaHWpOBaHMS Ha
pasnyHbiX BbicoTax (A4Ns penbeda c pe3knMu
3HaAYUTENbHBIMU Nepenaamu BbICoT).

5. MAKCUMAJIbHAA CKOPOCTb
MOCTOBPABOTKU U OELLIN®PUPOBAHUA
OAHHbBIXI0. Bbicokoe kauyecTBO noflyyaeMblix
NepBUYHbIX MaTepnasnoB JoCcTUraeTcs 3a
cyeT aBTOMaTMU3aLmMm HoNbLWOro Ynucna
paboynx NpoLEeCCOB 1 BbICOKOW MIOTHOCTH
TOYeK JlazepHblx oTpaxeHuin.llpnymnHa —
MCNOMb30BaHMe BbICOKOCKOPOCTHOIO
ONTOMEXaHWYeCKOro CKaHpoBaHus
Y MCMONIb30BaHWE YHUKANbHON TeXHON0r MK
BPaLL.aloLLerocs NofNroHa bHOro 3epkana.

FGOI'IPOEKTVIBbICKaHVIH



CMCTEMA MOBWUJIbHOIO

CKAHUPOBAHUA RIEGL VMX-450

CUCTEMA HA3EMHOI'O
CKAHUPOBAHUA RIEGL VZ-1000

OCHOBHbIE OCOBEHHOCTU
N NPEUMYLLIECTBA:

MAKCUMAJIbHAA OETAJIBHOCTb

N TOYHOCTb. YacToTa M3MepeHunin fo

1,1 MnH/cek obecneynBaeT MakCUMasbHYIO
[LeTanbHOCTb AaHHbIX Aae Npu BbICOKOM
CKOpOCTM ABUXeHMA. Hanbonee nonHas
doTodukcauma 06-eKToB (HacToTa ChbeMKU
6 KafipOB B CEKYHAY KaX 0/ KaMepoit).

BO3MOXXHOCTb CO3AHUA MAHOPAMHbBIX
CHMMKOB 3a cyeT Ucnonb3oBaHUS

6-Tn uMdbpoBLIX GoToKamep C yraom
ropm3oHTanbHoro ob3opa 80 rpagycos.

KOMMAKTHOCTb. MobunbHas nasepHas
cKaHupyiollas crucTeMa — OfHa U3 CaMbiX
KOMMNaKTHbIX B CBOEM KJlacce: MOXeT ObiTb
Nerko ycTaHoBfeHa Ha toboi BUA TpaHcnopTa.

CKAHMPOBAHUE YOAJIEHHBIX OB BEKTOB.
MakcumanbHoe paccTosiHue go obbekTa

o7 300 no 800 M npu cooTBeTCTBYOLLEM
n3MeHeHUn Koadd. oTpaxeHus.

OCHOBHbIE OCOBEHHOCTHU
N NPEUMYLLEECTBA:

ANCTAHUWOHHbBIN CEOP L AHHbIX
Ha ynaneHHocTr 1400 m.

BbICOKOE KAYECTBO AAHHbBIX — B pexume
peanbHOro BpeMeHr (B ToM Yncsie npw Hebnaro-
NPUATHBIX aTMOCHEPHBIX YCIOBUSAX 1 MHOXE-
CTBEHHOMO OTPaXXEHWS 0T PassInyHbIX 06beKTOB),
3a CYeT UCMNO0JIb30BaHWA YHVKaNbHOW TeXHO0-
rMn oundpoBKM 1 0bpaboTkm curHana.

OTCYTCTBUE UCKAXKEHWUMN 3a cueT MexaHv3Ma
NOCTPOYHOW Pa3BepTKM W UCMOb30BAHKS Bpa-
LWatoLL,erocs NosMroHanbHoro 3epkana.

MAJIbIW BEC M KOMMAKTHOCTb

KonnyecTso ckaHepos: 2 Makc. granasoH namepennit: - npu 70 kM — 700 M (ko3 d. otpax. > 20%)

Makc. Ovana3oH M3MepeHI/II;IZ

npu 300 KMy — 300 M (Koadd. oTpax. > 10%)
npu 300 kM — 800 M (Koadd. oTpax. > 80%)
npwn 1100 KMy — 140 M (ko3 dd. oTpax. > 10%)

npu 70 kM, — 1400 M (ko3 d. oTpax. > 90%)
npu 300 KMy — 350 M (ko3 d. oTpax. > 20%)
npu 300 KMy — 450 M (Koadd. oTpax. > 90%)

npu 1100 kI, — 220 M (ko3dd. oTpax. > 80%) MuH. n3mepsieMoe paccTosHmne:  2,5M
MuH. n3mepsiemoe pacctosiiue: 1,5 M Makc. usmepsiemoe pacctosiiue 1400 m
ToyHocTb M3mepeHnit: - 8 MM (Ha paccTosiHiy 100m)
CkopocTb ckaHuposaHus: 122000 nam./cex

AbconioTHast TouHoCTb [cp. 3Hadenne):  20-50 MM (cpearee 3HaveHme)
To4YHOCTb JanbHOMEpPHbIX U3MeperUit: 8 MM

CkopoCTb CKaHMpoOBaHUs:

Mone 3peHns:

Knacc nasepa:

[nana3oH pabounx Temnepatyp:

KonuyecTso kamep:

Paspeluernie maTpuusl poTokamep:
Makc. yacToTa poTorpadrpoBaHms:
[Tone 3peHus Kax o Kamepbl:

1100000 n3m./cex (2 x 550 000 nsm./cek)
360°

1 (be3onacHbIl ANns rnas)

ot =10°C go +40°C

6

5 Mn (2452x2056)

18 kap/cex

80° x 65° (Mo ropM30HTaNM X Mo BepTHKaM)

Mone 3penus:  360° (ropms.) 100° (sept.)
Knacc nasepa: 1 (6esonacHbiin gns rnas)

[nanasoH pabounx Temnepatyp: ot —40°C po +40°C

reonpoeKTVIBbICKaHVIﬂ 9



OcobeHHOCTH MeToA0B CKaHNpPOBaHUA

MeTopbl

PE3YJIbTATbI PABOT

LULN®POBbIE MOOEJIN MECTHOCTU U PEJIBEDA

B BUJE OBJIAKA TOYEK JIASEPHbIX OTPAXXEHUI

[laHHbIA BUA NPOAYKLMN ABASETCH NePBUYHBLIM
NPOLYyKTOM NPOM3BOACTBa paboT No NasepHoMy
CKaHVpOBaHMIO, TEM HE MEHee 3TW MaTepumabl
[,at0T NOJTHYIO TPEXMEPHYIO KapTUHY MECTHOCTY

1 00BEKTOB Ha MOMEHT NPoM3BOACTBa paboT

Mo la3epHOMY CKaHMPOBaHMIO, YTO MO3BOASET

MCNoMb30BaTb €ro A5 pelleHns creayoLmx

NpUKNagHbIX 3a4au:

1. OnpepeneHne nobbix reoMeTpryecKmx na-
paMeTpoB MeCTHOCTM M 06beKTOB — pac-
CTOSIHWI, pa3MepoB, BbICOT M T.M.

2. [locTpoeHvie npodunen n cevyeHnn.

HewndprpoBaHmne 06bekToB.

4. [lpoBefeHue paboT Mo NPOEKTMPOBAHMIO U
MOHWUTOPUHIY COCTOSIHUSA 00 bEKTOB U MeCT-
HOCTW.

w

5. lMcnonb3oBaHue B Ka4ecTBe OCHOBbI and
MOCTPOEHNA KapT 1 N1aHOB.

MpenMyLLeCcTBOM f@aHHOI0 BMAA NPOAYKLMK
ABNAIOTCA BbICOKAs CKOPOCTb paboTbl

M BbICOKAs TOYHOCTb NOSyYaeMblX aHHbIX.
Ycnyr no nasepHoOMy CKaHMpoBaHWio, B Cyvae
KOTAa B Ka4ecTBe KOHEeYHOro MpoayKTa
paccMmaTpuBaeTcs 061aKo TOYEK S1a3epHbIX
OTpaXkeHui, bynyT MHTEpPeCHbI OpraHnM3aLmnsmM,
obnapatouM CobCTBEHHbIM LWTATOM
CrMeumnanncToB, KOTOPbIe MOTYT BbIMOSHATb
LanbHenwyto 0bpaboTKy NoNyYeHHbIX AaHHbIX.

LLMOPOBOM OPTO®OTOMJIAH C UTOIOBbIM

PA3PELLUEHMEM OT 5 CM HA TTUKCEJ1b

10

Lindposble opTodoTonNaHbl UCMONL3YIOTCH
Be3ge, rae HeobxoguMa eMHOBpeMeHHas
BM3yasibHas OLEHKa WM MOHUTOPUHT Pa3BuTus
onpeneneHHbIX NPUPOAHbLIX U TEXHOTEHHbIX
NpoLEeccos.

FGOHPOEKTVIBI:ICKBHVIH

Llnbposoi opToTodoTonnaH ncnonbayercs

B KavecTBe:

1. OCHOBbI AJ1 MOCTPOEHWUSA KapT W NIaHOB;

2. 0MepaTMBHOIO MOHMTOPMHIA COCTOSHUSA
00bEKTOB M NPOLLECCOB;

3. TekcTypupoBaHus UMbPOBbLIX MOJeen MecT-
HOCTM 1 [p.



LN®POBbIE TOMOIrPAOUYECKUE MJIAHbI, KAPTbI U NMPO®UJTA MACLLUTABOB 1:200 - 1:10000

o faHHBIM Na3epHOro CKaHMpoBaHmsa 1 LUMdpoBol asapodoToCbEMKIM co3atoTcsa Tonorpaduyeckune nnaxbl, KapTol
“ npodunn Bcero MaclwtabHoro psaga. B 3aBucrMocT 0T pa3MepoB, MOS0XKEHNUS 00bekTa 1 TpebyeMon TOYHOCTH
NPVYMEHSETCS TOT UM MHOW MeTO[, CKaHMPOBaHUS.

TPEXMEPHbIE MOAEJIN MECTHOCTU U OB bEKTOB

OauvH 13 BocTpeboBaHHbIX pe3ynbTaToB paboT No nasepHoMy ckaHupoBaHuio. Ha ocHoBe obnaka Touek cospatoTcs
3D-Mopnenw, oTpaxatkline bakTnieckre paamepbl U GopMy 06bekToB. 10 LaHHbIM 1a3€PHOr0 CKaHWPOBAHUS
CO3[al0TCA MOLENN NPOMBbILLEHHBIX MPEANPUATUN, TOPOACKMUX KBAPTAlOB, NaMATHUKOB apXMTEKTYpbl, MHXeHepHbIX
COOPYXEHUI 1 Apyrux 0bbekToB. TpexmepHasa B13yanusaumsa obbekTa npuMeHseTcs:

1. nna 3D-npoekTvpoBaHNg;
2. nnhd cosganuna [ VC;
3. 404 co3haHus MynbTUMenna npoayKToB.

YEPTEXXU NJIAHOB U NMPOA0JIbHbIE MPOPUJIN CYLLLEECTBYOLLIMX OB bEKTOB

Mo OAaHHbIM CKaHNPOBaHUA [MO6MﬂbHOFO n Ha3eMHOI'0] CO3LatoTCA KJlacCn4eCkmne OBYXMepHbIe HepTeXn 1 CeHeHn4d.
|_|pl/l 3HAYNTEIbHbIX 06beMax 1 0bbeKTax CIOXKHOM KOHq)VIpraLI,I/II/I NCMNOJIb30BaHMe Jla3epHOro CKaHnpoBaHNA
MO3BOJIAET 3Ha4YNTEJIbHO COKPaTWThb 3aTpaThl Ha co3aaHNe qepTeme% M cevyeHnn.

reOHpOQKTVI3bICKaHMﬂ



JlazepHoe ckaHMpoBaHue Cdhepbl MCNonb30BaHKs

. KAPTOI PA®UPOBAHWUE OJ15]

A\ J

NWHXXEHEPHbIX U3bICKAHUW
N KAOACTPOBbIX PABOT.
CTPOUTENIBCTBO

LMOPOBOE KPYMHOMACLUTABHOE KAPTOI PAOVIPOBAHNE KOPW-
LNOPOB MATVICTPANIbHBIX HEOTEMNPOBOAOB, NIMHWM 3JIEKTPO-
NEPEOAY, IMHWIA CBA3W, ABTOMOBWUJIbHbBIX M XKENE3HbIX JOPOI
N OPYTUX OB BbEKTOB MHOPACTPYKTYPbI B LIEJTAX MHMXEHEPHbBIX
N3bICKAHWI, 3EMJIEYCTPOWCTBA 1 MOCTAHOBKW HA TOCYLAP-
CTBEHHbIV KALACTPOBbIA YYET HA MPOTAXKEHWM MNOCNEQHNX
JIET YCMELWHO W OMEPATBHO BBIMOJIHAETCA MUIMEHHO C MPUME-
HEHVMEM METO0B JTASEPHOI O CKAHNPOBAHWA.

NCMNONb30BAHWE MPEUMYLLLEECTB TEXHOIOMMIA 1C MO3B0J1A-

ET BbIZABATE KAPTOIMPAOUYECKYH MPOLAYKUMIO B BOJIbLLINX

OB BEMAX BbBICOKOIO KAYECTBA, BbITMOJIHATL CAMBIE CJTOXXHBIE
NHMXEHEPHO-TEOAE3VYECKNE PABOTBI HA JTIOBBIX TEPPUTOPUAX
B CXKATBIE CPOKW.

FeonpoeKTu3b|CKaHm|



KAPTOI PAOUHECKUE

PABOTbI

MHXXEHEPHO-TEOOE3UYECKUE

N3bICKAHUA

METOAbI: BJIC, MJIC, HJIC

MpenmyulecTBa: onepaTVBHOCTbL M TOYHOCTb

LaHHbIX, TOYHOCTb MO3ULMOHUPOBaHUS Tep-

pPUTOPUU, BO3MOXHOCTb NMOCTPOEHNSA [OCTO-

BepHol 3D-Mof4enn MeCTHOCTU, «BblYMTaHNE>

pacTUTENIbHOT0 MOKPOBA NPW NOCTPOEHUN

3D-penbeda.

Ncnonb3osaHue:

1. [naTonorpaduyeckoro kaptorpadupoBa-
Hu1aA. JTazepHoe CKaHMpOBaHWe He3aMeHu-
MO A1 MONy4eHWA TPeTbero N3MepeHnsa B
Lenax Tonorpaduyeckoro kaprorpadurpo-
BaHUS;

2. B uendx cylecTBeHHOro ynpoLLeHns
npoLiecca TeMaTU4yeckon knaccupmkaumnm
MOBEPXHOCTM 33 CHET BbICOKOTO KayecTBa
M MNOTHOCTM faHHbIX 1 aBTOMaTU3auum nx
obpaboTky;

3. B uensaxonepaTuBHOM akTyanmsauum und-
POBbIX 1 KapTorpadmnyeckmnx NpoLyKToB:

e Tonorpadpuyeckmx nnarHos 8 M 1:500 — 1:10000

o Llndposbix opTodPoTONaHoB

o [lndposbix Mofenel penbeda

o [lndpoBbIx MOfENEN PACTUTENBHOCTH

o LlndbpoBbIX MOAENEN MECTHOCTH U CUTYaL UK

e TennoBM3NOHHbLIX OPTODHOTOMNAHOB

e TpexMepHbIX Mofesell CIOXHbIX 06BEKTOB

e Pazpaborka [MC Ha baze ArcGIS, ArcView,
Maplnfo n gp.

BO3BEJEHUE OB bEKTOB,

KOHTPOJIb KAHECTBA CTPOUTEJIbCTBA.

3EMJIEYCTPOUCTBO U KAOACTPOBbIN
YYET

METO[bI: BJIC, MJIC, HJIC

MpenMyulecTBa: onepaTMBHOCTbL K TOYHOCTb
noJjly4yaeMblx faHHbIX

Ucnonb3oBaHue:
4. CocTaBneHuve KapT M NnaHoB 00bekToB
3emMsieycTpoicTBa.

5. OnpepenexHne oxpaHHbIX 30H MPOTSKEH-
HbIX TMHEMHbBIX 00BEKTOB.

6. OnpepeneHve MeCTOMNONOXEHNS TpaHML
M nnowanen obbekToB 3eMeyCcTPOMCTBa.

7. [loaroTtoBKa MeXeBbIX U KafacTPOBbIX
njlaHoB.

8. CocTaBrieHMe N 0OHOBJIEHME TEXHUYECKMX
NAaHoB NPeanpUATUIA U APYTUX COXKHbIX
NPOMBbILLINEHHbIX 0OBEKTOB.

METO/bI: HIC

MpenmMyuecTBa: BbicOKad CKOPOCTb CheMOY-
HblXx paboT NpY yMeHbLlIEeHNW 06X Tpya03a-
TpaT. be3sonacHoe npoBefeHne cbeMkn bes
HenmocpeACTBEHHOM0 LOCTYNa Ha CTPoALMiACS
06bekT. [MonyyeHns nonHon 3D-mopenn 06b-
eKTa ¥ BbISBJIEHUS N0 Hell fedeKToB 1 fe-
bopMaunit Kak B CpaBHEHUM C MPOEKTOM, Tak
W C paHee NpPOW3BeAEHHBIMU N3MEPEHNUSAMMN.

Ucnonb3oBaHue:
1. Co3paHune 3D-Mopenu obbekTa cTpou-
TenbCcTBa.

2. MOHWTOPUWHI COCTOSAHWA 0bbeKTa npu
CTPOWTENBLCTBE M MOJEPHM3ALMN.

3. McnonHuTenbHasa cbeMKa v MOHUTOPMHT
COCTOSHUSA 0OBEKTOB CTPOUTENBCTBA.

4. KoppekTupoBKa npoekTa B npoLecce cTpo-
MTENbCTBA;

5. [lnaHvpoBaHMe 1 KOHTPOb NepeMellleHns
YyacTelr COOpPY>XeHWI UK 0bopyaoBaHMS.

Pesynbtathl 06paboTku ToYeUYHOM Mogenn

MOryT ObITb MpefCcTaB/eHbl Kak B ByxXMep-

HOM, TaK 1 B TpexMepHOM BKIe, B bopmaTe

AutoCAD, MicroStation nnbo gpyrux CAMP-

npoaykTax.

reonpOEKTVI3bICKaHMﬂ



J'Ia3epHoe CKaHunpoBaHue

Cdepbl ncnonb3oBaHNS

6.2 |

XEJIE3HbIE OOPOI'U
N ABTOMATUCTPAJIN

TOYHBLIE 1 AKTYAJIbHBIE TPEXMEPHbBIE KAP-
Tbl N UNOPOBbLIE MOAEJIN MECTHOCTW CYLLIE-
CTBEHHO OMNTUMM3MPYRT MPOLECC MPOEK-

TUPOBAHUA, CTPOUTEJIBCTBA U JTIOTUCTUKW.

3KOI0MMYECKOE MOAENVPOBAHME TEXHO-
FEHHOW HATPY3KM C MCMOJ/Ib30BAHMEM
LM®POBBIX MOAEEN MOBEPXHOCTM MNOMO-
FAET HAMTW PELLUEHWA C HAUMEHBLUUM HE-
ENATONPUATHBIM BO3LEVMCTBUEM HA OKPY-
MKAIOLLYIO CPELLY.

ABTOMATUCTPAIIN

14

METO/bI: BJIC 1 MJIC
MpeunmMyliecTBa: onepaTVBHOCTb UCMOIHNM-

TeSIbHOW CbEMKMU aBTOoA0poOr, akTyaan3auna nH-
q)OpMaLl,l/ll/l 0 COCTOAHMMN OOPOXHOTO MOKPbLITUA.

FeonpoeKTu3b|CKaHm|

Ncnonb3soBaHue:

1. TlpoekTupoBaHue, PEMOHT, PEKOHCTPYKL NS
M CTPOUTENBCTBO aBTOMOOUIBHEIX JOPOT.

2. VHxeHepHO-reofe3nyeckas chbemka aB-
TOLOpOT.

3. AHanu3 cocTosHUS LOPOXHOI0 MOKPbLITUS
n npodwnns aBToao0poru, cocToaHmns bpos-
KW [LOPOTW 1 KONEMHOCTH NONoTHa.

4. OnpepeneHune 30H BUAMMOCTH, pagnyca
KPUBM3HbLI LOPOTM N BUPaXKEN.

5. [lacnopTusauns aBTOMOOMbHbLIX AOpOr
M YIMYHO-A0POXHON CeTH.

6. Co3paHne BEAOMOCTMN LOPOXKHbBIX 3HAKOB,
MHGOPMALMOHHBIX U peKIaMHbIX AOPOXK-
HbIX LLMTOB, DallleH 0CBeLLeHUs, CBeTO-
bOopHbBIX 00BEKTOB 1 APYrnX 00bEKTOB
LOPOXHOWM MHOPACTPYKTYPbI.

7. OpraHvsaumns cucteMbl MOHUTOPUHTA
v perynapHoro obHoBaeHUs nHdopMaunm.

8. [lpoekTvpoBaHMe opraHn3aLmm JOpoXKHOM0

OBVIXXEHNA.




XEJIE3HbIE JOPOI'A

METOAbI: BJIC U MJIC

MpeuMywecTBa: coyetaHne ABYX METOM0B
obecneynBaeT NOMHOTY NOKPbLITHS 06BEKTOB
CbHEMKMW B COYETaHUM C BblcoYalLlen ToYHO-
CTbO ¥ NAOTHOCTbIO AAHHbIX, MPU BbICOKOM
CKOpPOCTW NoJly4YeHus MHbopmaLumm.

Llenu: peweHre komMnnekca 3afay no gua-
FHOCTUKE M UHBEHTapU3aL M XKene3Hoa0-
POXHbIX MyTei Ha BECbMa NPOTAXEHHbIX
y4yacTKax C HaJn4mem CJI0XKHOW Nnpuierat-
e MHGpacTPYKTypbI.

Wcnonb3oBaHue:

1. VHxeHepHo-reofe3nyeckas cbemMka xe-
Ne3HbIX LOpOor.

2. [lpoekTnpoBaHue, PEMOHT, PEKOHCTPYKL S
W CTPOMTENbCTBO X/4 MarucTpanei.

3. BbisBneHue yyactkos gedopmMaLmm xxenes-
HOLLOPOXKHOI0 NMOMOTHA, TPeDYIOLLMX peMOoHTa
VAN PEKOHCTPYKLNN.

4. OnpefeneHvie NpoBMCa NPOBOLOB KOH-
TaKTHOW CeTU, BbIYUCTIEHNE KPUTUYECKM
0MNacHbIX 3HaYeHWUN.

5. ObHapyxXeHve yyacTkoB gedopmaunm 0bb-
eKTOB MHPpacTpyKTypbl, 006BaOB 3eMnd-
HOro NOJSI0THA.

6. AHanus napameTpoB 00bEKTOB MHOpa-
CTPYKTYPbl XeNe3HbIX 4OPOr M CONoCTaB-
JIEHME NX C HOPMaTMBHBIMY 3HAYEHUAMMU.

7. [locTpoeHMe NPOAObHbIX U MOMEepeYHbIX
npodunen ene3Ho4OPOXKHbIX Ny TeN.

8. [lnaHnpoBaHwWe n pacyeT TpaeKTopuii ABU-
MEHWS XeNe3HOL40POXKHOro TpaHcnopTa.

9. VIHBeHTapu3aumnsa 0b6BbEKTOB Kene3Hoa0-
POXHOW MHPPACTPYKTYPHI.

reonpOEKTVI3bICKaHMﬂ 1 5



J'Ia3epHoe CKaHunpoBaHue

Cdepbl ncnonb3oBaHNS

OB bEKTbI TOIMNJINBHO-
IHEPI'ETUYECKOI'O KOMIJIEKCA

NUCMOJIb30BAHUE JIASEPHOIO CKAHUPOBAHUA B MPOEKTUPOBAHUMN,

AUATHOCTUKE U PEKOHCTPYKLIMN OBBEKTOB T3K
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NPOEKTUPOBAHUE
HOBbIX IMHUW 3NTIEKTPOMEPEAY
N TPYBOMNPOBO/OB

METO/: BJIC

MpeuMyLwiecTBa: 0nepaTMBHOCTb M TOYHOCTb
LaHHbIX, CyLLleCTBeHHas oNTUMK3aLns Bpe-
MEHHbIX U lEHEXHbIX PECYPCOB.

BJIC no3sonseT nonyynTs feTanbHble MOAEN
MeCTHOCTM, TONoMnaaHbl U opTodoToNNaHbI
BbICOKOr0 paspelleHns [axe B CUNbHO3ane-
CEHHBbIX, MaJI00CBOEHHbIX U TPYAHOLOCTYMHbIX
panoHax.

OUATHOCTUKA
TEXHMYECKOI0 COCTOAHUA
BbICOKOBOJIbTHbIX JINHUU

METO[: BJIC

MpeumyuiecTBa: oNTUMM3aALKUSA PACXOA0B Ha

OpraHM3saumio MOHNMTOPUHIa, MakCManbHas

CKOPOCTb pearnpoBaHuns 1 nonyyeHns nHoop-

Maumu o npobnemHbix yyactkax BJT, nonyye-

HVYe nHPopMaLMmM AN PEKOHCTPYKLMUN 1 No-

BbILLEHWS NPOMYCKHOM CMOCOOHOCTMN.

Ncnonb3oBsaHue:

1. OnpepneneHuve paccTosHUA Mexay dasHbl-
MW MPOBOAAMMN U TPO30TPOCAMMU.

2. OnpepgeneHue paccToaHua [rabaputos) no
FOpU30HTaNW, BEPTUKAIN U «B CBETY» OT
nposofa BJ1 no noBepxHoCTK 3emMnu, BO-
LOHbIX Nperpafg, nepecekaeMsix BJ1, u pas-
JINYHBIX COOPYXKEHMIA 1 0O BEKTOB.

3. ObHapyXeHue NoBpeXAeHNN 3N1eMeHTOB
onop. OnpefeneHve LEeHTPOB OMOpP 1 OT-
KJIOHEHWS OMOp OT BEPTMKaIbHON 0CK
BLONb ¥ nonepek BJI.

4. OnpepeneHune 06beMoB paclinpeHums
npoceku BJ, nnowaper KycTapH1MKoOBOM
PacTUTENbHOCTHM, MOPOCAN U APEeBEeCHO
pacTUTENIbHOCTM.

5. OnpegeneHune NoNoOXeHUs U BbICOTbI MO-
TeHLMaNlbHO ONaCHbIX AepeBbeB, yrpoxato-
Wmx noBpexaeHuneM anemeHToB BJI.

reonpOEKTVIBbICKaHVIH

6. MOHUTOPUWHI pocTa pacTUTENbHOCTN U
nporHo3a pacnpejeneHns cpefcTB Ha
pacymncTtky npocek BJI. MoHUTOpUHT Teky-
e cutyauun (ynaswme v npeacTasisio-
Ve 0nacHoOCTb fiepeBbs).

7. MopenvpoBaHue MexaHWYeCKUX Harpysok,
KOTOpbIM DyoyT NOABEPraTbCHA pa3invyHble
KOMMOHeHTbl BJ1 B ycnoBMax M3MeHeHNs
3NEeKTPOTEXHUYECKUX M MOTOAHbBIX YCN0-
BUN.

8. YTouHenwe nacnopta BJI, cozgaHue no-
OMOPHbIX BEAOMOCTEN U BeJOMOCTeN
nepeceyvyeHuin.

9. Cospanne PLS-CADD-mopenei n puck-
mMofenen paboTel ceTu.

AONATHOCTUKA TEXHMUYECKOIO .
COCTOAHUA PACNPEAENNTEJIbHBIX CETEU
NHOPACTPYKTYPHbIX OB bEKTOB

METO[: MJ1C

MpenMyLwiecTBa: opraHn3aLnsa MOHUTOPUHTa,
onepaTVBHOE NOCTyNNeHne nHbopmMaLuy,
ONTUMK3aLMsA pacxofoB.

TEMNOBU3UOHHbIN
MOHWUTOPUHI TPYBEOMPOBOO0B

METObI: BJIC + TENJIOBU3NOHHAA
CbEMKA BbICOKOI'O PA3PELLEHUA +
A3POOOTOCBEMKA

MpenMyLiecTBa: onepaTUBHOE BbISBAIEHE Npo-
6AeMHBIX y4aCTKOB Ha NPOTAMEHHbIX 06bekTax
Tpybonposoaos (aedopmaumm, yteuku). Boico-
Kas TOYHOCTb KapTorpadupoBaHs 06bEKTOB.

MOHWTOPUHI )
YPE3BbIYAMHBIX CUTYALMI
B 3HEPFETUKE

METO[: BJIC

MpenmyuiecTBa: onepaTBHOTL MOSyHEHUS
MHPOpMaLMK, OpraHn3aLms MOHUTOPUHTA,
ONTMMM3aLUNs pacxofos.



MPOEKTUPOBAHMUE
HOBbIX OB bEKTOB
NMHOPACTPYKTYPbI T3K

METO/: BJIC

1.

OnpepeneHve TeppUTOpPUIA Nof 3aTo-
nieHne Npu NpoeKTMpoBaHnn 06 beKTOB
FMOPO3HEPreTUKN Ha OCHOBE TOYHbIX
mMofenen penbeda.

MopfenvpoBaHue 3aToMNeHNs TepPPUTOPUIIA
M OLeHKa BO3[EeNCTBUSA Ha OKPYXAtoLLYI0
cpeny.

CocTaBneHmne To4YHbIX Mofieneln penseda
M Tonorpadryeckmx NNaHoB C Leflbio Npo-
EeKTUPOBAHMS KPYMHbIX M0LWaAHbIX 00b-
ekToB, Takux kak A3C, T3L, HM3 v ap.

AOVNATHOCTUKA U MOAEJINPOBAHUE
CJTIOXXHbIX TEXHOJIOTMYECKUX OB BEKTOB
NHOPACTPYKTYPbI.

METO/bI: BJIC, HJIC

1.

3D-MopenvpoBaHue U rpagyvMpoBka pe-
3epByapoB, HedTe- 1 ra3ofobbIBaOLLMX
nnatdopM c Lenblo 06HOBNEHNS AOKYMEH-
Tauuu, pacnpefeneHns Harpysok, pacyeTa
LeHTpa TSKecTw, onpefeneHns MecT pas-
MellleHNs HOBOro 0bopyfoBaHMS, a TakxXe
C Leflblo yBENMYEeHNsA CPOKOB 3KCMIyaTa-
L1KM nnaThopm.

MocTpoerne 3D-mMonenu TexHonornye-
CKOro 060pyA0BaHNSA N KOHCTPYKTUBHbIX
3/1EMEHTOB CJIOXKHbIX TEXHOOMMYECKMNX
0b6bekToB T3K B LLeNsx NpoeKTMpoBaHuUg,
a TakXXe MofepHM3aLmm 1 3aMeHbl 0bo-
PYLOBaHMS.

[NocTpoeHMe NNaHOB 1 YepTeXen LiexoB
3NeKTpocTaHuui, HehTenepepabaTbiBato-
MX 3aBOA0OB M Apyrux obbekToB T3K.
OueHka cocTosiHUs famb 1 opyrux rugpo-
TEXHUYECKMX COOPYKEHWUN.

Co3paHve MHTEPaKTUBHbLIX MOLeSlei C BO3-
MOXXHOCTbIO AMCTaHLMOHHOIO LOCTYyNa.

FEOHPOEKTVBbICKaHMSI
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J'Ia3epHoe CKaHunpoBaHue

Cdepbl ncnonb3oBaHNS

““! TOPHOOOBbIBAKLLIAA OTPACJIb

NCMOJIBb30BAHWE HJIC MPW OOBbIYE MOJE3HBIX MCKOMAEMbBIX OTKPbITbIM CMOCOB0OM T10-
3BOJIAET ONEPATVBHO OMNPEAENATL OB bEMbl B3OPBAHHOW MOPO/bI, PACCYUTLIBATb
OTKJTOHEHWA OT MPOEKTHbLIX BEJINYMH, TOYHO YYUTBIBATb OB bEMbI M3bIMAEMOIA MOPOAbI
N 3ATPATBI HA 3TO.

MNCMNOJIb30BAHWE COBPEMEHHbIX HJIC C BOJIbLUMM PALNYCOM OENCTBUA NO3BOIAET CKA-
HNPOBATb JAXE KPYTHbIE KAPLEPbBI 3A TPU-MATL NMPUEMOB, 4TO 3AHUMAET HECKOJIBKO
YACOB, A MUICMOJIb30BAHME BJIC MO3BOAET MPOBECTV CHEMKY OBLUMPHbLIX PAMOHOB Bbl-

PABOTOK 3A O1H MOJIET.

MOSTYYEHHBIE OBJTAKA TOYEK MOMYT BbITb MCMNO/Ib30BAHbBI 419 CO3QAHNVA TPEXMEPHOM
MOBEPXHOCTU, CUCTEMbI TOPWU30HTANEN INBO CUCTEMbI MPO®UIEN. TOYHOCTb U3ME-
PEHVA KOOPOWVHAT TOYEK BIMOJIHE JOCTATOYHA 1A CO3AAHWA MJTAHOB MACLUTABA 1:500
N KPYMHEE. MPW MCMOJIb30BAHUN HJ1C TOYHOCTb ONPEOENEHVA KOOPAWHAT OCTAETCA
HE XY)XKE 3 CM JAXE HA MAKCUMAJIbHOM YOAJIEHW OB BEKTOB OT CKAHEPA.

MPOEKTUPOBAHWE N OBOCHOBAHUE
WHBECTULIUI HA PASPABOTKY
MECTOPOXXOEHUU MNOJIE3HbIX
MCKOMAEMBIX

METO/: BJIC

Wcnonb3oBaHue 1 npeuMylLecTBa:

1.

MopennpoBaHuve pa3paboTky 0bbekToB
Ha OCHOBE [aHHblX BO3YWHOro Nasep-
HOro CKaHWPOBaHMsS NO3BOJISET MPOBECTH
BbicTpoe sKoHOMMYeCcKkoe 0boCHOBaHWeE
WHBECTULMIA, BKIlOYalOLLEeE, B TOM YKMCIle,
pacyeTbl 00BEMOB BbIPaboTKK, OLEHUTh
3bObEKTUBHOCTD TEXHUKM U METOL0B [0-

MOHUTOPUHT CYLLECTBYHOLLUX
OBBbEKTOB:

METO/bI: BJIC, HNIC

Wcnonb3oBaHue U NnpeuMylLLecTBa:

1.

[Meprofmyecknin MOHUTOPUHT 0BLIMPHbBIX
TeppuTOpPUIA Ha3eMHbIX FTOPHbIX Bbipabo-
Tok (BJIC) na pacyeTos 06beMoB Bhipa-
DoTkM Kak ANga oueHKM 3P PeKTUBHOCTH
TEXHUKN U MeTOL0B A00bIYM, TaK 1 419
pacyeTa Cc NOAPALHBIMM OpraHn3aLnsMu
(Mpw coensbHOM ocHoBe pacyeTos).

Oblun 1 06 bEMOB NPEACTOALMX pacyeToB 2. ExXelHeBHbI MECTHbBI MOHUTOPUHI

C NOAPAAHBIMY OpraHn3aLmsaMu. omacHbIX npoueccos (Mpocanku rpyHTOB,
2. BbicokoTouHble v nogpobHble undpo- cTabunbHoCcTM cnoes 1 bopToB Kapbepa,

Bble MoLenn penbeda okpyKatoLmx CTEH W KPOBJIM FOPHbIX BbIPaboTok).

TEPPUTOPUIA 3HAYUTESNBHO YCKOPSIOT 3. Co3paHvie BMpTYyasbHbix 061eTOB Kapbe-

18

NPOEKTMpPOBaHMe Kak caMux 06 BbeKToB
ropHoA00bIBaloLEen NPOMbILIIEHHOCTH,
Tak 1 0bbekToB 0obecneymnBatolein nHdpa-
CTPYKTYPbI, TaKMX Kak goporu, Tpybonpo-
BOAbI, XXeNe3HoA0poXHble nyTu, J13TT.

reonpOEKTVIBbICKaHVIH

POB M aHMMALMOHHbBIX AeMOHCTpaUuii ¢ uc-
nosib30BaHveM psfa Mofenelt kapbepa 3a
nepuo BpeMeHu, HanprMep 3a rof.



MAPKLLENOEPUSA
HA3EMHbIX U MOA3EMHbIX
FOPHbIX BbIPABOTOK

METO/: HJIC

Mcnonb3oBaHue u npenMylecTBa:

1. YBenundyeHuve besonacHOCTU M CKOPOCTU
nposefderus paboT (HeT HeobxoaMMoCTY
MOCTOSIHHOTO [OCTYNa K 06BbEKTY).

2. TlocTtpoeHue 3D-Mopeneit BoipaboTok,
onpefeneHne Nx reoMeTpuyeckux napa-
MeTpoB 1 noacyeT 06beMoB (19 noa3em-
HbIX FOPHbLIX BbIPaboToK).

reonpoeKTVIBbICKaHVIﬂ
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J'Ia3epHoe CKaHunpoBaHue

Cdepbl ncnonb3oBaHNS

6.5 |
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A3POIMNOPTOBbIE
KOMIJIEKCDI

METO/JbI: BJIC, MJIC, HJIC

MNpeumMywecTBa:

Ol'lepaTVIBHOCTb N BblCOKaA TOYHOCTb OaHHbIX O14:

NPOeKTUPOBaHMUA B3J10THO-MOCAA0YHbIX MO0C
(BBMM) metogom BJIC v MJIC, a Takxe gns 3amad
PEKOHCTPYKLMU MMetoLLmxca 0bbekToB nHdpa-
CcTpyKTypbl MeTogom HJIC.

FeonpoeKTu3b|CKaHm|

OTtobBpaxeHue bakTudeckon cutyauun (pensed,
pPa3BMTUE HEraTUBHbIX MPUPOAHbBIX U TEXHOTEHHbIX
npoueccos);

Beicokas ckopocTb BeINofHeHNs paboT;
OnTUMKU3aALMA CTOMMOCTH.

Ncnonb3oBaHue:

1. BosaywHoe n MobunbHoe NazepHoe cKaHMpo-
BaHve TeppuUTOpUM LNA NOCTPOEHUSA BbICOKO-
TOYHOW reonof0CHOBbI;

2. TllocTpoeHue 3d- MoLenei nMmetowmnxca nHdpa-
CTPYKTYPHbIX 06 bEKTOB AJIA UX TOYHOTO MO-
3ULMOHMPOBaHWA, onpefeneHns GakTuyeckmnx
napaMeTpoB W OLLEHKM COCTOAHMS.

3. CocTaBneHune yepTexen, NNaHOB N CeYeHUN
obbekTa B AutoCAD 1 opyrux nporpam-

MaXx NMpoeKTUPOBaHUS Ha OCHOBE MMMOPTA
3D-mopenn.

4. lcnonHuTenbHas cbeMka no pesynbraTam
CTpouTenbCTBA.



““" UCKYCCTBEHHbIE
A NPOMbILLJIEHHDbIE
COOPYXEHUA

METOAbI: MJIC, HNIC 5. [locTpoeHne obMepHbIX YepTexeln pasfinyHblX
06bekToB.

MpeumMywecTBa: 6. Onpepenerne TouHON GopMbl 1 0bbeMa HoJb-

ncnonb3oBaHune Mmetonos JIC nonHoCTbIO CHUMaeT LWNX EMKOCTEN 1 pe3epByapoB.

BOMPOC pecypCoeMKMnx UCCnefoBaHUi, NpoBO- 7. Co3paHvie MHTepaKTWMBHOWM KapThl Npesnpu-

OUMBIX 0N pelleHns 3a4ay peKOHCTPYKLMU U ATUS.

MOLEepPHN3aLnNM MPOMbILLITEHHbIX 00beKToB.

Wcnonb3oBaHue:

1. TlonyyeHue ToYHOW MHPOPMALMKM O pacno-
NOXeHMN 00beKTa B MPOCTPAHCTBE, a Takxe
0 B3aMMHOM pacrofioXeHn ero oTaeNbHbIX
9/1eMEHTOB, KOHCTPYKLMA, TEXHONOrNYECKNX
KOMMYHUKauui 1 6nokos obopynosaHug
NPeAnpUATUSA, CTPOUTENBHBIX KOHCTPYKLUNA,
TpybonpoBoAoB 1 0b0opynOBaHNS.

2. TlocTpoeHne 3D-Mofenu, oTpaxatllen peanb-
HOe COCTOsIHME 00beKTa Ha TEKYLLMA MOMEHT
BpEMEHMU.

3. CocTaBnieHune YyepTexel, NJ1aHOB 1 CeYeHU
obbekTa B AutoCAD v apyrux nporpam-

MaX MPOeKTMPOBaHMSA Ha OCHOBE MMMOPTa
3D-Mopenn.

4. VicnonHuTenbHas cbemka no pesynbraTam
CTpouTenbCTBa.

FEOHPOEKTVBbICKaHMSI 21



J'Ia3epHoe CKaHunpoBaHue

Cdepbl ncnonb3oBaHNS

FOPOJCKOE X03AMCTBO
N OB bEKTbl UHOPACTPYKTYPbI

FOPOLCKOE X03AMCTBO

METO/bI: BJIC, MJIC, TEMJIOBU3UOHHAA CbEMKA

MNpenmyuwecTtBa:

onepaTMBHag BO3IMOXHOCTb «0LUMPPOBKU» ypBaHN3MPOBaHHbIX TEPPUTOPUIA U MOCTPOEHWE
3D-Mopfeneit, oTBEYAKOLMX PeaNbHOCTU C MUHMMAlbHbIMKU BPEMEHHbIMU 3aTpaTamy.

ONa YINPABJIEHUA
XKWUJ1bIMU U MPOMbILWTEHHBIMA
OB bEKTAMU TOPOACKOWU CPEADI

MUcnonb3oBaHue:

1. B uenax peweHns aKonornyeckmnx npo-
BnemM ropoAcknx TeppUTOPUR, BKIItOYAID-
WMX MOHUTOPWHT 3arpsa3HeHun.

2. [lna npoekTMpoBaHWs BOLOCTOKOB U fpe-
Hax)a, novcka MecTa cocpefoToYeHNs
[OX[eBOW BOAbI B MOTOKW, A1 MOENNPO-
BaHWS N NPOEKTMPOBaHWS HanpaBieHnn
LBVXKEHUWSA BOAHbBIX Macc (cenu, NaBoaky,
HaBOAHEHMS).

3. [lnarHocTvKa TeXHUYEeCKOoro CoCToAHMS
pacnpefefnuTebHbIX CETEN rOPOACKON
NHOPACTPYKTYpbl: MPOBUCHI MPOBOAOB,
nedopMalma onop v 3J1eMeHToB 0Mnop
n npoyvee.

4. OnepaTvBHbLI MOHUTOPWHI COCTOSHUSA
TennoceTemn.

5. MHBeHTapu3auma 0bbekToB KOMMYyHasb-
HOro X03aKCTBa.

FGOHPOEKTVIBI:ICKBHVIH

YMPABJIEHUE U MOHUTOPUHI COCTOAHUA
NMHOPACTPYKTYPHbIX OB bEKTOB
TPAHCMOPTHOIO KOMIJIEKCA

BJ1IC n MJIC asnsatoTcs BbICOKOIPHEKTUBHBIMY
MHCTPYMEHTaMn N8 UHBEHTapu3auum HeaBu-
MXMMOCTU U MHPaCTPYKTypbl BO B3aUMOfen-
cTBMM ¢ bazamum fanHbix [VIC pervoHa.

Ucnonb3oBaHue:

MeTpononuTten:

CkaHnpoBaHMe TOHHeelr 1 CTaHL Wi
MEeTpOoMnofnTeHa C MOMOLLLbIO MOBUNBbHbBIX
“ HazeMHbIx MeTopoB JIC.

AsponopTbl M B3/1eTHO-NOCAA0YHbIE NOOChI:
[lpoekTMpoBaHMe asponopTos;
BuisBnenve nedopmalmii B3neTHo-noca-
[LOYHbIX M0J10C;

[MnaHnMpoBaHVe 1 ONTUMK3aLNSA CXEM 3a-
XO[,0B Ha NOCaflKy Ha OCHOBE eTallbHON
MOLeSI MECTHOCTU W aHann3a npenaT-
CTBUN.

BopgHble nyTu, 6epera:

[poekTMpoBaHuWe, CTPOUTENBLCTBO W Ana-
rHOCTMKa DeperoBbix COOPYXKEHUI, NOPTOB,
KaHanos, LWJ030B, MMPCOB M MPUYaNI0B.



MPOEKTUPOBAHUE,

YMPABJIEHUE U MOHUTOPUHI COCTOAHUA
CNOPTUBHBLIX N PEKPEALIMOHHBIX
COOPYXXEHMUN

BbineneHne 0aHHOro BMAa COOPYXKEHMI

B OTHEJ/IbHYI0 KaTeropuio crpaseaneo ans
KPYMHbIX YHUKaIbHbIX CMOPTUBHbBIX COOPYXKe-
HWI, PacnonaraioLMxcs B CIOXKHbIX MHXKe-
HEPHO-reosIorMYecKknx U reomopdonormnye-
CKMx ycnoBuax. B kayecTse npvMepa MOXXHO
NPUBECTU KOMMIEKC OIMMINNCKMX 06 bEKTOB
«Coyun-2014».

MCHOﬂb3OBaHMeMGTOAOBHBBGPHOFO
CKaHMpoBaHUA:

1.

[na npoekTnpoBaHWa v AMarHOCTUKM
TEXHWNYECKOro COCTOAHMUSA KaHaTHbIX JOpor
M NOABEMHMKOB.

[na npoekTnpoBaHMUsA CNOPTUBHBIX KOM-
N1eKCOB: FOPHOJIBIXXHbBIX KOMMIEKCOB, CaH-
HbIX W JIbKHbIX TpPacc, Tpacc 419 aBTOMO-
TocnopTa W nonent ans ronbda Ha ocHoBe
TOYHbIX ULMPOBbLIX MofeNel penbeda

M pacTUTEeNIbHOCTH.

[na MopenvpoBaHMs pa3BuTUA Ype3Bbl-
YalHbIX CUTyaLNI.

reonpoeKTMBHCKaHMﬂ
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JlazepHoe ckaHupoBaHue Cdepbl MCNonb30BaHKS

NMPUPOOHbIE PECYPCb
N CEJIbCKOE XO03AUCTBO

PALMOHAJIBHOE 3EMNEEJIUE
METO/[: BJIC

Mcnonb3oBaHue:

1. KapTtorpadupoBaHve v MOHUTOPUHI pocTa
CafoBbIX yroauii (BbicoTsl AepeBbes),
MOHWUTOPWHI HEOLHOPOAHOCTM POCTA
n paspaboTka MeponpuATUIA ONTUMM3ALNY
NoJIMBOB U yA0bpeHn.

2. OnTmMmM3auusa pacnpepeneHns Boabl
1 ApeHa)KHbIX NPOLLECCOB 3a CHET UCMOJIb-
30BaHuA 3D-MomenNv NOBEPXHOCTU.

BOAHbIE PECYPCbI
METO/: BJIC

Mcnonb3oBaHue:

1. MopenvpoBaHue, NpoekTMpoBaHMe U MO-
HUTOPUHI FPaHMLL BOJOXPaHWNLL,.

2. OnpepeneHue bacceliHoB Bogocbopa.

3. [lpoekTupoBaHue MPpPUTraLLMOHHbIX COOpPY-
MKEHUN.

4. MoHuTopuHr npoueccos beperoBor 3po3unu.

5. [lpoekTupoBaHMe MeponpuaTHA Mo 3aLLm-
Te 0T HaBOJHEHWN 1 NaBOAKOB.

MOHUTOPUHI

JIECOYCTPOMCTBO
METO/[: BJIC

MpenmywecTBO: N03BONSET BLIMNONHUTL KOM-
NeKC MeponpuaTUiA Mo y4eTy necHblX GoH0B
M NPOBECTU MOHUTOPMHI COCTOSHMSA NECHbIX
Yyroaui B KpaTyaiLve CTPOKM, a TakxKe Co3-
[,aBaTb TOYHble MOAENMN penbeda B NIeCHbIX
panoHax.

Wcnonb3oBaHue:

1. [nga Takcaumm necos M pacTUTENbHOMO
NOKPOBa: MOHWUTOPUHI MJOTHOCTU KPOH,
BbICOTbI €PEBbLEB.

2. [Ina obHapyxeHUs 3aboneBaHnin pacTu-
TENbHOCTM.

3. [lns onepaTMBHOW OLLEHKW BANAHUS CTU-
XWiHBIX beacTeunii (ropenslit nec).

4. [lna nocTpoeHus penbeda, BbIABNEHMS
BO/ZHbIX MOTOKOB, CKPbIThIX MO, pacTn-
TesIbHbIM MOKPOBOM.

5. OnpepeneHuve rpaHunL, 1€COB W NECHbIX
Yy4acTKOB;

6. TlpoekTnpoBaHMe MepPONPUATIIA N0 OXpa-
He, 3alMTe ¥ BOCNPOM3BOLCTBY J1€COB.

7. [lpoekTnpoBaHMWe 3alMTHbIX 1eCON0N0C.

N NPEAOTBPALLUEHUE
YPE3BbIYAUHbBIX CUTYAL UM

METO/bI: BJIC, TENJIOBU3UOHHAA CbEMKA
MpenmywecTBO: onepaTnBHOCTL cbopa 1 0bpaboT-
KW MHbOpMaL MK, BO3MOXKHOCTb MPOBOAMUTL MOHUTO-
PUHI pa3BUTUSA HEraTMBHbIX NPOLLECcCcoB Ha HobLUOoW
raowann.

Mcnonb3oBaHue:

[AN9 PASPABEOTKM MEPONPUATUN

Mo NPOOGUNAKTUKE U NPEOOTBPALLEHUIO

HABO,D,HEHMM
3D-MopmenvpoBaHue NoBepxHoCTY penbeda —
onpepenieHne 30H NoTeHLMaabHOro 3aTone-
HWS M HaBOAHEHWN.

2. Vicnonb3oBaHue MHGOPMALUM NPU NPOEKTHU-
POBAHWW N CTPOUTENBCTBE 3aUWTHBIX COOPY-
KEeHNIM;

3. Vcnonb3oBaHue AaHHbIX 4NG pacyeTa NoTeH-
LMaNbHOro pucka 3atoneHuns TeppuTopun.

reonpOEKTVIBbICKaHVIH

ANA MOHUTOPUHIA PA3BUTUA
JIECHBIX MOXXAPOB.

ONA OLEHKWU YLLEPBA U TMKBU AL UU

NOCNELCTBUM 3EMNETPACEHUN,

OI'IOJ'I3I:IEI7I, YPATAHOB U IPYTUX

CTUXUNHBIX BEACTBUN:

1. OueHka akoHOMMYecKoro yulepba.

2. PaspaboTka nniaHa AnMkBMAaLMK paspylle-
HUA.

B psane ciyyaes nasepHoe CKaHUpoBaHue AB-
NAeTCa eAVHCTBEHHBIM BO3MOXHbIM CPECTBOM
obcnefoBaHNs TePPUTOPUIA, HanpuMep npu
06WMpPHbIX HABOAHEHUAX UK aBapusax Ha A3C
MW XMMUYECKMX 3aBOAAX.



o101 3KOJ10I A

N OKPYXAKLLAA CPELA

3KOJIOFMYECKWUIA MOHUTOPUHTI
ECTECTBEHHbIX MPOLLECCOB

METO/bI: BJIC + TEMJIOBU3UOHHAA CbEMKA

MNpenmyuwiecTtBa:

BO3MOXXHOCTb OXBaTa TeppUTOpPMK BONbLION
nnowann, nocTpoeHne NporHo030B pa3BUTUA
HEraTBHbIX MPOLLECCOB HAa OCHOBAHWKM OaHHbIX
MOHUTOPUHIa.

MOHUTOPWUHI U MOOEJINPOBAHUE
BO3JENUCTBUA TEXHOTEHHOW HATPY3KW

Ucnonb3oBaHue:

1. TlonydeHue KapT paccerBaHUsA CTOUYHbIX
WwnendoB 1 MOAENMPOBAHME UX IBOSTIOLNN
BO BPEMEHMU.

2. MOHWTOPWMHI BO3AENCTBMSA Ha NaHawadT
B NMpoLecce CTPOUTENbCTBA U 3KCMY-
ataunm 06beKTOB MPOMbILLAEHHOCTM
M MHOPACTPYKTYpPbl 4719 YA0BNETBOPEHMS
TpeboBaHWAM 3KONOTMYECKOWN Y NPOEKT-
HOM OTYETHOCTMU.

MOOEJINPOBAHUE 3KOCUCTEM

METO[bl: BJIC + OLLMOPOBKA MOJIHOW
®OPMbl UMNYJIbCA JIABEPHOIO CKAHEPA

Ncnonb3oBaHue:

1. TlocTpoeHune Mopeneit Bogopa3aesnoB
1 BopgocbopHbIX bacceliHOB Ha OCHOBaHMUK
LMbPOBbLIX AaHHbIX 0 pesibede.

2. T1porHo3s pasBuTMSa pacTUTENbHOro MNo-
KpoBga [yynTbiBaeTca BbiCOTa flepeBbEB,
NAOTHOCTb PaCTUTENBHOCTU, TUM PACcTU-
TeNbHOro MOKpoBal.

Mcnonb3oBaHue:

1. MOHWTOPWHT M3MeHEeHUS NefAHOro NOKpo-
Ba W ABVXKEHUSA NeHNKOB.

2. 3JPO3MOHHbIE 1 KAapCTOBbIE MPOLECCHI.

3. BynkaHuuyeckas akTMBHOCTb M MOLENMPO-
BaHWe NOCNeACTBUIA N3BEPXKEHUN.

4. OnpefeneHvie BbICOTbI AE€PEBbLEB, NAOT-
HOCTM KPOH ¥ 0bbeMa bromacchl ecos
¥ 3anoBeAHNKOB.

5. MoHuTOpUMHr NnepeMellleHns necka
BC/e[CTBME 30/10BbIX MPOLLECCOB, Nepe-
MelleHne OHoH.

6. TlpnbpexHble NPUANBHO-OTANBHbIE 30HbI.

7. MOHMTOPUHT 3a60104EHHBIX TEPPUTOPUIA.

8. (ObHapyxeHve noTeHUManbHbIX MecT nec-

HbIX MOXapoB.

FEOHPOEKTVBbICKaHMSI
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J'Ia3epHoe CKaHUpoBaHue

Cdepbl ncnonb3oBaHNS

“"" MHTEPHET-TEXHOJIOI W,

MYJIBTUMEOWA,

3D-BU3YAJIN3ALUA

PA3BUTUE MHTEPHET-TEXHOJ1IOT M 1 T1I0BAJIBHON MHOOPMALIMIOHHOM CETUK, POCT
MPOM3BOOUNTEJIBHOCTU N CKOPOCTW MEPEOAYW OAHHBIX ONPELEJINIIN MOABIIE-
HWE OOMOJTHNTEJIbHBIX CEPBUCOB: MHTEPAKTVIBHBIX KAPT, TPEXMEPHbBIX BUPTY-
AJIBHbIX MOLEJIEW TOPOACKOW CPELBI N APYTUX TEPPUTOPUI.

METO/bI: BJIC, MJIC, HJIC

MpenMmyuwecTBo: ncnonb3oBaHmne Mmetomos J1C
ABAETCS CTOYHUKOM MHbOpMaUmm AN peann-
3aUMN JaHHbIX 3a4au.

MUcnonb3oBaHue:

1.

26

KAKUCTOYHNK UHOOPMALIKN

4Na MacwTabupyeMblx rnobanbHbIX
reonHdOpMaLMOHHbIX CUCTEM; AeTaNbHOCTb
M MHPOPMATUBHOCTb AaHHbIX.

COCTABNEHUE BUPTYAJIbHbIX MAHOPAM
FOPOJOB n npuneratowmx K foporam
TeppUTOpUN.

reonpOEKTVIBbICKaHVIH

. BJ1A1 LENEA NPOU3BOACTBA PEKJIAMHbIX

BUOEOPOJIMKOB U KNHOMNPOU3BOLACTBA.
PeanucTnyHas nHTerpaumns obbexkToB
KOMMNbIOTEPHOWM aHUMALMM B OTCHATbLIN
BMAEOMaTepUa MOXET bblTb LOCTUTHYTA

c ucnonb3osaHueM LnMdpoBON MOLENU
MeCTHOCTU, nonyvyeHHon metogamn J1C.

CO30AHME BUPTYAJIbHOIO MPOCTPAHCTBA
Ha ocHoBe UundpoBon Moaenu penseda

nnu 3D-Mopenv roposia (koMmbloTepHbIE
3D-urpsl).
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APXUTEKTYPA
N NAHOLWA®THbIN
AN3AUH

METO/bI: BJIC, HJ1C

Mcnonb3oBaHue:

N1 BOCCTAHOBJIEHUA APXUTEKTYPHOIO
OBJIMKA, npoekTMpoBaHUs 1 cCo3aaHus
nnaHa pecTaBpaLMOHHbIX paboT
apXMTEKTYPHbIX 00bEKTOB, B TOM Yncle
NaMATHUKOB KYJbTYPHOrO Hacaeans.

014 NOJTIYYEHUA JOCTOBEPHOIO

N HATNAQHOr 0 NPEACTABJIEHNA
PACMNOJIOXKEHUA — «BprcoBkun»
apXMTEeKTYPHOro NpoekTa B CYLLeCTBYIOLLYIO
cpeny. AKTyanbHO Kak 419 4acTHOro
CTPOUTENbCTBA, Tak 1 A1A MPOEKTOB
KOMMIEKCHOW 3aCTPOIKY, B 0CODEHHOCTY
09 MaclTabHbIX UMUXKEBBIX MPOEKTOB

Ha TeppUTOPUMN CO CIOXKHbBIM penbedoM.

3.

DA NMPOEKTUPOBAHWUA MAPKOB, anneii
1 30H O3€e/IeHeHUs, AN COCTaBNeHNS
nnaHa BbIpybKM pacTUTENbHOCTU C TOYHOW
NPVBA3KON K MECTHOCTMU.

nna MOOEJIMPOBAHUA PA3BUTUA
IPO3NOHHbIX MPOLECCOB v guHaMukm
poCTa pacTUTebHOro MOKPOBa B NpUBA3Ke
K peanbHoit 3D-Mofenu penbeda 3acTporku
TEppUTOPUN.

reOHpOQKTVIBbICKaHMﬂ
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J'Ia3epHoe CKaHunpoBaHue

APXEOJIOI 1A
N UCTOPUKO-KYJIbTYPHbIE
PABOTDI

METOJAbI: BJIC, HJIC

Mcnonb3oBaHune n npeunMyuiecTBa:

1.

OBHapyXeHMe CKPbITbIX apXe0ornyeckmnx u
MCTOPMYECKNX 0DBEKTOB B CUIBHO 3a/TECEHHbIX
palioHax.

ObHapyxeHue n kapTorpadupoBaHve 3aTepsH-
HbIX APEeBHMX FrOPOLOB, CKPbIThIX MO TONLEN
pacTUTENbHOro MOKPOBa 3a CYET MCMOJIb30BaHUS
TexHonoruu felndprpoBaHua nofHom bopmel
curHana.

FeonpoeKTu3b|CKaHm1

Cdepbl MCN0ONb30BaAHNS

3. ObHapy»eHue obnacTeit 3aX0pOHEHWMIA.
4. OOHapy>xeHWe MecT DoeB, TEXHUKM 1 yKpenu-

TeSIbHbIX COOpYXXeHWn BpeMeH [NepBoli n BTopol
MWPOBbIX BOWH.

CosfaHue TOYHbIX MOLEeNeN apxeonorn4eckmx
packonok C NCNoJb30BaHWeM METOA0B Ha3eMHO-
ro CKaHWpoBaHums.

3D-Bu3yanusaumsa v MogenmMpoBaHue nctopuye-
CKMUX 0OBEKTOB M apXeoNornyecknx NaMaTHUKOB
A48 UX nocNefytoLLeit pecTaBpaLuu.

3D-Mofenb 3axopoHeHus



